Goblet cell carcinoid tumor of the appendix is an uncommon neoplasia that shares the histological attributes of both adenocarcinoma and carcinoid tumors. Its prognosis has a more aggressive course than the other known carcinoid tumors. Clinical diagnosis of goblet cell carcinoid is seldom made preoperatively. The most common clinical presentation of goblet cell carcinoid tumor is acute appendicitis. In this study, we report a patient on whom right hemicolectomy was performed because of a cacal sessile polyp with high grade dysplasia; goblet cell carcinoid tumor of the appendix was revealed incidentally during microscopic evaluation of the appendectomy specimen. The patient healed uneventfully and no recurrence was observed after the 12-month follow-up period. Careful microscopic examination of the appendectomy specimen is key for the diagnosis of appendiceal tumors such as goblet cell carcinoid, especially in elderly patients.
INTRODUCTION
Primary appendiceal tumors are detected in 0.9%-1.4% of all appendectomy specimens (1) . Since carcinoid tumor was first described by Merling (2) in 1838, three different histological subtypes have been described: argentaffin-positive carcinoid; non-argentaffin carcinoid; and goblet cell carcinoid (GCC) (3) . GCC shows attributes of both carcinoid tumor and adenocarcinoma. GCC constitutes less than 5% of primary appendix tumors, and the mean age for GCC was determined to be 58.9 years (4, 5) . Because its behavior is more aggressive than that of the other standard carcinoid tumors, more extensive surgical approaches may be required (6) . A five-year survey revealed a survival rate of 60%-84% (7) . Metastatic disease develops in approximately 20% of patients. GCC of the appendix has various clinical presentations ranging from asymptomatic to acute appendicitis, which is the most common presentation; toward the other end of the spectrum, metastatic presentations such as Krukenberg's tumor or peritoneal carcinomatosis can be observed. Acute appendicitis occurs due to luminal stenosis of the appendix (8) .
Other clinical presentations of GCCs are lower abdomen pain, gastrointestinal bleeding, and palpable mass (8, 9) . In this study, a rare combination of GCC of the appendix and high grade displasia polyp of the cecum is reported with a review of the relevant literature.
CASE PRESENTATION
A 46-year-old female patient was admitted to our surgical department with complaints of rectal bleeding, weakness, and fatigue. Her physical examination was unremarkable. Neither hemorrhoid nor anal fissure was detected upon anorectal examination, and her anal sphincter tone was normal. No palpable mass was detected upon rectal digital examination. Laboratory tests were as follows: hemoglobin: 10.1 g/dL, hematocrit: 32%, leukocyte: 12.000 K/mm 3 , and platelet: 247.000 K/mm 3 . Colonoscopy was performed to determine the source of the bleeding. Colonoscopy revealed a sessile polyp 3 cm in diameter at the distal part of the cecum. The patient underwent hot snare polypectomy, and the sessile polyp was partially resected piecemeal. The pathological assessment of the specimen showed adenomatous polyps with high-grade dysplasia, and the surgical margin was positive. Abdominal tomography was unremarkable; neither abdominal tumoral lesion nor metastatic lesion was detected. Serum CA19-9 and CEA levels were found to be 12.25 U/mL and 1.98 ng/mL, respectively. Right hemicolectomy and endto-side ileotransversostomy were performed on the patient. Intraluminal rigid and irregular areas that did not extend beyond the serosa were palpated in the cecum. No other intra-abdominal pathologic findings were detected during surgery. The patient healed uneventfully, and no complications occurred.
The pathological analysis of the specimen revealed a 1-cm-long adenovillous polyp with high-grade displasia in the distal part of the cecum. Focal hemorrhage and edema areas were observed in the cecal mucosa. No tumoral lesion was detected in the cecum except for a remnant of the polyp. The serosal surface of the appendix was hyperemic, and its lumen was of obliterated appearance in the section. Tumoral infiltration to all layers of the appendix wall expanding through the periappendicular area was (Figure 1 ). Sustentacular cells between S-100 and cell nests were observed to be positive. The patient healed uneventfully and was discharged on the postoperative fifth day. After a twelve-month follow-up period, recurrence was not observed. The patient signed an informed consent form to participate in this study.
DISCUSSION
Malign tumors of the appendix are rare and are seen at a rate of 0.5%-1.4% following appendectomies (10) . While the most common neoplasia of the appendix is carcinoid tumor, the appendix is the most common localization of carcinoid tumors. Adenocarcinoma is the second most common appendix neoplasia (1). GCC constitutes less than 5% of all carcinoid tumors of the appendix (7). These tumors present both endocrine and glandular differentiations; therefore, they demonstrate both epithelial and carcinoid tumor attributes (11) . Various theories have been proposed on the histological origin of GCC (12, 13) . In 1979, Warner et al. (13) described GCC as a neoplasm of endodermal origin arising from root cells located in the basal part of the gland and crypta. Ratzenhofer et al. (14) defined this tumor as an amphicrine neoplasm (endo-exocrine) in 1980. Some studies showed that p53 gene mutation plays an important role in the pathogenesis of GCC. Another remarkable genetic factor of GCC is the frequent loss of alleles in chromosomes 11q, 16q, and 18q (15) .
Goblet cell carcinoids are usually accompanied by acute appendicitis symptoms and findings (8) . They can also be detected incidentally during surgery that is performed for other organ diseases. These tumors rarely compose a discrete mass; therefore, they can be diagnosed only by postoperative histological analysis (6) . Abnormal thickening of the appendix wall or deposition of mucinous material in its lumen are determinative signs for GCC (16) . Luminal stenosis develops due to the circumferential involvement of the appendiceal wall, with longitudinal extension.
Goblet cell carcinoid tumors manifest more aggressive behavior than other carcinoid tumors. The metastasis rate of appendix carcinoids is 2%-5%, while it is 15%-30% for GCCs (4). Carcinoembriyonic antigen (CEA) has been found to be increased in metastatic cases (11) . GCC can cause various complaints, such as abdominal mass, mesenteric lymphadenitis, and gastrointestinal bleeding (8, 9, 17) . These tumors may rarely lead to pseudomyxoma peritonei, similar to other mucinous tumors. Appendix goblet cells secrete MUC2 and MUC5AC. MUC2 measurement is a specific indicator in the case of psesudomyxoma peritonei related to appendix GCC (18). There are rare cases in the literature regarding GCC tumors accompanied by Krukenberg tumors or colorectal adenocarcinoma (19, 20) . In our case, right hemicolectomy was performed due to a sessile polyp of the cecum with high grade dysplasia; GCC of the appendix was later diagnosed coincidentally.
The clinical behavior of GCC tumors can vary; therefore, there are still controversial issues regarding both evaluating the malignant potential of the tumor and choosing an appropriate treatment. The initial reports regarding treatment options for GCC recommended appendectomy as an adequate treatment. Then, Varisco et al. (21) emphasized that appendectomy is adequate in the case of low-grade tumor histology without involvement of the cecum. Conversely, some authors suggest the necessity of right hemicolectomy because of the unpredictable behavior of GCC (9) . While appendectomy is adequate for most patients, more radical approaches may be required in cases that present more complicated profiles, such as diffuse appendix involvement, tumor size greater than 2 cm, cellular undifferentiation, increased mitotic activity, presence of cecal wall involvement, or lymph node metastasis (3, 6) . Due to the high risk of metastasis to the ovaries in female cases, bilateral oophorectomy is recommended in addition to right hemicolectomy (19) . In our case, the tumor was 1 cm in diameter. Furthermore, perineural invasion and periappendicular expansion with involvement of all layers of the appendiceal wall were determined.
Goblet cell carcinoids do not form distinctive tumoral tissue; therefore, surgical resection borders in the appendectomy specimen should be examined microscopically in detail. To differentiate GCC from standard appendix carcinoid tumors, measurement of the amount of mucin production can be useful. The presence of a few amin precursor uptake decarboxylase (APUD) cells and positive staining of tumor cells with lysozyme and IgA are the other differentiating attributes (12) .
Metastasis occurs in nearly 20% of GCC tumors, and the ovarium is the most common metastatic site for GCC (21) . Studies revealed the presence of distant metastasis in 11.2% of patients and lymph involvement in 8.7% of patients during diagnosis (22) . Intraperitoneal chemotherapy should be provided to patients if GCC is accompanied by peritoneal carcinomatosis. Intraperitoneal chemotherapy is also recommended if the tumor tissue is perforated during the surgery. Among metastatic GCC cases, survival rates are higher in patients who received intraperitoneal chemotherapy than in patients who underwent surgery alone (23) . Ovarian, lymphatic, and distant metastasis were not detected in our patient after a 12-month follow-up period. Marked octreotide scintigraphy is the most sensitive imaging method for diagnosis and follow-up of GCC. Plasma chromogranin A is also known as a hematological indicator for GCC. Thus, plasma chromogranin A and 5-hydroxyindoleacetic acid (5-HIAA) should be tested in a 24-hour urine sample, and marked octreotide scintigraphy should be performed in the follow-up period (9) .
Goblet cell carcinoid tumors are located between carcinoid tumors and well-differentiated adenocarcinomas in terms of prognosis (6) . The most important prognostic factor is the stage of the tumor (22) . However, discussion regarding tumor size is controversial because tumors do not always form a significant mass (6) . Metastasis to the ovaries and expansion into the abdominal cavity influence the prognosis very negatively. The five-year survival rate of GCC tumors was determined to be 60% to 84%, and the recurrence rate was found to be 16% (11, 15) .
CONCLUSION
Goblet cell carcinoid should always be considered as a differential diagnosis in patients with suspected appendicitis with or without a mass formation. In cases of appendectomy due to appendicitis or other intra-abdominal pathologies, detailed histological examination of the appendectomy specimen is very important, especially for older patients, to not miss appendicular tumors that could be asymptomatic but aggressive.
Informed Consent: Written informed consent was obtained from patient who participated in this study. 
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